Introduction

Recently
Preliminary Properties and Remarks
We review some basic properties of Laguerre polynomials.
Let a > -1 be a real parameter and let L_") denote the n-degree Laguerre polynomial. 
L_..)(O)=(n+a)
The determination of L (') at a given point x can be performed via the recurrence formula:
This procedure has a cost proportional to n. Of course, the evaluation of dL(_) at a point 
Again we have a recurrence formula, namely: Considerations similar to those previously discussed, concerning the implementation of formula (2.10), also hold. Actually, the two families axe closely related by the following equalities: 
In this way, when z is large we can avoid overflow errors. Nevertheless, the new recurrence formula is still ill-conditioned. In fact, when x is large, the determination of L(0'_)(x) gives rise to underflow problems. Our goal is to find a more suitable scaling function. In order to be really effective, this function, denoted by S,_(z), has to actually depend on both z and n. Then, we would like to define:
We can try first by setting: and we take S0(x) = 1. Thus we obtain the following formula:
From (3.3) we can obtain the value of L(_)(x) at a given x, with a cost proportional to n. In the next, we shall refer to L("), obtained by (3.1) with the help of (3.2), as scaled Laguerre functions. It is clear that these are not polynomials. 
We will see in the next section how to apply the scaled functions to pseudospectral computations.
Integration
Let N > 1 be an integer. Let us define _('*) k = 1, , N to be zeroes of L_ ),a >-1.
It can be shown that "(') 'lk,N > 0, k = 1,...,N. Then define the weights:
(N + I)![(N + I:.N+,<,,k,Njj
The following quadrature formula is known (see for instance [8]): If p is a polynomial of degree at most 2N -1, from (4.2) and (4.5) we obtain: 
Pseudospectral Laguerre Approximations
Let us focus our attention on a very simple equation, namely:
Under suitable assumptions on f and A, one can prove that there exists a unique solution of (5.1) (see [2] ). For approximations with Laguerre polynomials we require for V an exponential decay at infinity. By setting V = Ue', problem (5.1) becomes:
where g = re'. 
The following useful relations can be recovered from (2.1):
Thus, with the help of (5.8)-(5.11), one gets: In the last case, recaning (5.8)-
(5.1t), we have:
After taking into account the boundary conditions, we end up with the matrix corresponding to the linear system (5.3). In fact, we observe that:
Moreover:
Finally, we define:
(5.16)
Therefore, by substituting in (5.12), one gets: The right-hand side of (5.19) is now more suitable for computations. The procedurehere describedcan be clearly generalizedto other kinds of problems.
Hermite Approximations
All we developed above for Laguerre polynomials can be extended to cover the came of Hermite polynomials.
In analogy with (2.12) and (2.13), it is convenient to define the scaled Hermite f_nc_ions as follows:
In particular, we obtain: The derivative matrices for the Herrnite case have been presented in [3] . These matrices can be suitably preconditioned when using scaled Hermite functions.
As before, the scaling procedure we adopt, is only to be considered as a trick to perform computations in a better way. Theoretical analysis and convergence estimates remain the same, since the collocation scheme is not actually modified.
Of course, improvements could be expected when adopting other functions S,, in place of (3.2).
